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Abstract 

A review of the characters used by Poinar & Brown (2004) to place their new fossil fly from Bur¬ 
mese amber, Dacochile microsoma, in the family Tanyderidae conclusively demonstrates that the 
fly actually belongs to the subfamily Bruchomyiinae in the family Psychodidae. 
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Introduction 

There has always been a high level of interest in insects fossilized in amber because of the 
remarkable quality of their preservation. Poinar & Brown (2004) recently described a fos¬ 
sil dipteran, Dacochile microsoma, from Burmese amber reported to be of Lower Creta¬ 
ceous age. The fly was purported to be in the family Tanyderidae, a group of cranefly-like 
Diptera with generalized wing venation. In this paper, I present evidence indicating that 
this insect is a member of the Psychodidae, subfamily Bruchomyiinae and can be placed 
within the existing classification of that family. In fact, D. microsoma is quite similar to 
the extant psychodid genus Nemapalpus Macquart. It is further surprising that the authors 
made this taxonomic error, since a recent paper extensively reviews the phylogenetic posi¬ 
tion of another psychodid fossil in Burmese amber (Duckhouse 2000), and notes that addi¬ 
tional psychodids are undescribed from Burmese amber. Also, another paper (Ansorge 
1994) cited by the authors discusses characters of Tanyderidae and Psychodidae that 
should have led the authors to a different conclusion. 


Character states and their distribution 

In this section an itemized discussion of important characters in Dacochile microsoma is 
presented. Those that Poinar & Brown deemed of importance in placing their new taxon in 
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the Tanyderidae are noted as (1), and those used in separating Dacochile microsoma from 
other tanyderid genera are noted as (2). Other characters of significance in the original 
description, but not specifically in either of the categories above, are not followed by a ref¬ 
erence number. These characters are almost uniformly consistent with the placement of D. 
microsoma in the subfamily Bruchomyiinae of the Psychodidae, and show that it is very 
similar to the extant genus Nemapalpus. 

Size (2). Poinar & Brown noted that the small size off?, microsoma (body length = 2.6 
mm, wing length = 2.8 mm) is considerably smaller than any known fossil or extant tany¬ 
derid, except the Jurassic genus Nannotanyderus Ansorge (Ansorge 1994). This should 
have been a signal for caution in assigning Dacochile to the Tanyderidae. Poinar & Brown 
note that the Baltic amber fossil tanyderid genus, Macrochile, ranges in length from 8.2 to 
12 mm. Extant tanyderids range in size from 6 to over 25 mm, considerably larger than D. 
microsoma. The wing length reported for D. microsoma fits exactly within the range found 
in bruchomyiine psychodids (Quate & Alexander 2000). 

Setae between ommatidia (1). Alexander (1927) stated that the eyes of Bruchomyiinae 
are bare, and I have seen no subsequent references that contradict this. Conversely, Tany¬ 
deridae have setae between the ommatidia (Krzeminski & Judd 1997), the character state 
found in Dacochile. However, this character is so variable in many Diptera at the infrafa- 
milial level that I doubt it is phylogenetically important at the family level. 

Short antennal postpedicel (2). Poinar & Brown, in the formal description of Daco¬ 
chile, stated that the “postpedicel” (an obsolete term for the first flagellomere) is short, 
equal in length to the pedicel. However, they list the absolute measurements for the first 
three antennomeres as 1: 63 pm, 2: 113 pm, and 3: 63 pm. It seems that they have con¬ 
fused the scape and pedicel, because according to their own measurements, the first 
flagellomere is considerably shorter than the pedicel. This description is at odds with the 
antennal structure of both Tanyderidae and Psychodidae, in which the scape and pedicel 
are each short and thick and of greater diameter than the flagellum. This leaves open the 
question that Poinar & Brown may have misinterpreted the antennal structure. The habitus 
photograph does not show sufficient detail to answer this, and the figures of the head (Poi¬ 
nar & Brown 2004: figs 7, 8) show no detail. 

Terminal antennal flagellomere equal to penultimate one (2). Tanyderidae are reported 
to have the last antennal flagellomere shorter than the penultimate one (Alexander 1981). 
Poinar & Brown described D. microsoma as having the apical flagellomere as long as the 
preceding segment. This is the state commonly found in Nemapalpus, while some Bru- 
chomyia have several of the apical flagellomeres shorter than the intermediate ones (Fair- 
child 1952). 

Pointed mandibles present (2). Poinar & Brown (2004: figs. 2, 7) described and illus¬ 
trated what they claim to be mandibles in D. microsoma. Only one such set of structures is 
noted, and I remain skeptical about the true identity of these structures. It seems that they 
could be maxillary stylets, which are widely reported in Psychodidae and other Nemato- 
cera. Mandibles are present in the psychodid subfamily Phlebotominae, which are blood 
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feeders (Quate & Vockeroth 1981, Silva & Grunewald 2000), but are apparently absent in 
Bruchomyiinae: “Mandibles are absent as functional elements while the maxillae are 
membranous structures with a ciliate margin, quite unfitted for cutting” (Fairchild 1952: 
260). Most remarkably, in view of their placement of Dacochile in the Tanyderidae, Poinar 
& Brown (2004: 344) stated: “It is interesting that the mouth structures closely resemble 
those of the Psychodidae”. 

Maxillary> palp 5-segmented, with elongate fifth segment (2). Tanyderidae have 5-seg- 
mented palpi, with the apical segment subequal to the penultimate one (Krzemihski & 
Judd 1997). Poinar & Brown stated that Dacochile has five-segmented palpi with the last 
segment 2.6 times as long as the penultimate palpomere, and specifically figure this fea¬ 
ture (Poinar & Brown 2004: fig. 5). This state is very similar to that found in all Bru¬ 
chomyiinae (Fairchild 1952, Tonnoir 1939). 

Wing immaculate (2). Virtually all extant Tanyderidae have boldly patterned wings. 
Even the odd taxon Peringueyomyina barnardi Alexander has a spot on R,. The fossil 
genus Macrochile has been reported to have immaculate wings (Williams 1933), but Poi¬ 
nar & Brown pointed out that the wings are probably at least weakly marked (Alexander 
1931, Podenas 1997). On the other hand, all known Bruchomyiinae have wings without 
markings. 

Wings strongly pilose. Poinar & Brown described Dacochile as having setae on all 
veins, and long setae on the costa and in the anal area (Poinar & Brown 2004: figs 1, 3). 
Tanyderidae have short setae on most veins and the usual marginal fringe found on many 
Diptera. Psychodidae, on the other hand, are well known for their conspicuously setose 
wings, which elicited their common name, moth flies. The bruchomyiine Nemapalpus has 
wing pilosity very similar to that described by Poinar & Brown (Young 1974: fig. 1). 

Wing lacking anal lobe (2). All known tanyderids exhibit some development of the 
anal lobe of the wing, and in most extant species it is very conspicuously developed (Alex¬ 
ander 1981). In Tanyderidae, the anal lobe is least developed in the fossil Nannotanyderus , 
but it is still present (Ansorge 1994). On the other hand, the absence of the anal lobe in 
Psychodidae (Figs. 2-5), is considered a synapomoiphy for the family (Ansorge 1994). 

Costa continuing around wing margin (1). Tanyderidae have the costa complete 
(Krzemihski & Judd 1997). This character state is also illustrated for psychodids across 
broad phyletic lines within the family (e.g., Fairchild 1949: fig. 5, Quate & Vockeroth 
1982: figs. 10-13). Dacochile also has this character state, but it cannot be considered a 
valid argument for assigning Dacochile to the Tanyderidae. 

Subcosta “bifurcate” at extremity (1). The presence of the sc-r crossvein in Dacochile 
(Fig. 1) is a plesiomorphic character state, believed to be present in the groundplan of 
Diptera (McAlpine 1981). This state is usually found in the Tanyderidae (Alexander 1981, 
Krzemihski & Judd 1997), and is also widespread in the Psychodidae (Figs. 2-5), being 
absent in more derived form s in the Psychodinae (Quate 1955) and many Phlebotominae 
(Lewis 1982). 
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FIGURES 1-5. Wings of Dacochile microsoma Poinar & Brown and extant Psychodidae: Bru- 
chomyiinae. 1, Dacochile microsoma (modified from Poinar & Brown 2004: fig. 6). 2, Nemapalpus 
arroyoi de Leon (from Fairchild 1952: fig. 39). 3, Nemapalpus australiensis Alexander (modified 
from Duckhouse 1965: fig. 5). 4, Bruchomyia fusca Barretto (from Fairchild 1952: fig. 51). 5, 
Eutonnoiria edwardsi (Tonnoir) (modified from Tonnoir 1939: fig. 5). 
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Vein R with 5 branches (1). This character state is also plesiomorphic, and is found 
throughout the Tanyderidae (Krzeminski & Judd 1997). It is also widespread in the Psy- 
chodidae, being modified only in Trichomyiinae. In this subfamily there are only 4 
branches of the radial sector. Hennig (1972) hypothesized that this reduction involved a 
loss of the fork of R 2+3 . 

Rs 3 times as long as R 2 + 3 (2). Having R 2+3 short, much shorter than the radial sector 
and the branches of R 2 and R 3 beyond the fork, is an unusual feature of Dacochile (Poinar 
& Brown 2004: figs. 1, 6; Fig. 1). In Tanyderidae, R 2+3 is longer, being distinctly longer 
than the branches of R 2 and R 3 beyond the fork (Alexander 1981, Ansorge & Krzeminski 
2002). This character is highly variable in the Psychodidae, but there are some species of 
Nemapalpus where R 2+3 is long (Fig. 2), similar to that found in Dacochile (Duckhouse 
1965: fig. 5) and in Bruchomyia (Fig. 4) and Eutonnoiria (Fig. 5) all known species have 
R 2+3 short (Fairchild 1952, Tonnoir 1939). The origin of R 2+3 near the apex of cell br in 
Dacochile is not typical of Bruchomyiinae. In Nemapalpus, R 2+3 originates from near the 
center of cell br (Figs. 2, 3), but is more distal in Bruchomyia (Fig. 4) and Eutonnoiria 
(Fig. 5). On the other hand, although the general wing venation is quite different, R 2+3 
arises near the apex of cell br in the Jurassic psychodid Tanypsycha (Ansorge 1994). 

Cell br longer than cell bm (1). Dacochile has cell bm short (Fig. 1), but this is not a 
useful character in placing it in the Tanyderidae. Tanyderids do have cell bm shorter than 
br (Alexander 1981, Ansorge & Krzeminski 2002), although sometimes the difference is 
not extreme. Bruchomyiinae psychodids uniformly have cell bm shorter than br (Fairchild 
1952, Tonnoir 1939; Figs. 2-5) almost exactly as found in Dacochile. 

Crossvein m-m present. Although Poinar & Brown did not mention the presence of the 
m-m crossvein in their text, it is shown in the wing illustration and can just be made out in 
the habitus photo (Poinar & Brown 2004: figs. 1, 5; Fig. 1). This vein is always present in 
Tanyderidae (Alexander 1981), forming a closed discal cell. It is only very rarely present 
in Bruchomyiinae, being reported only in some specimens of Nemapalpus transvaalensis 
Stuckenberg (Ansorge 1994). Crossvein m-m is present in the two Lower Jurassic psy¬ 
chodid genera Tanypsycha and Liassopsychodina (Ansorge 1994). 

Crossvein cua-aj present (2). Poinar & Brown noted that the presence of a cua-a,, as 
found in Dacochile (Fig. 1), is rare in Tanyderidae. It is also usually absent in Psychod¬ 
idae, since the anal region of the wing is reduced. It has been depicted in illustrations of 
some Nemapalpus (Fairchild 1952: fig. 39; Fig. 2). 

Single anal vein reaching wing margin (1). This character state is found in numerous 
Nematocera, including Tanyderidae and some Bruchomyiinae (Tonnoir 1939), although it 
is frequently reduced in the latter. Ansorge (1994) noted the presence of A,, reaching the 
wing margin, in the Jurassic psychodids he described. 

Cell cup short. Dacochile has a short cell cup (Fig. 1), which is approximately one- 
third the length of the wing. Although not mentioned by Poinar & Brown, this character 
state differs from that found in Tanyderidae, where the cup cell is much longer, usually 
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about half the length of the wing (Alexander 1981, Ansorge 1994, Ansorge & Krzeminski 
2002). In most Psychodidae, cell cup is incomplete, apparently modified during reduction 
of the anal area of the wing. Some species of Nemapalpus have the cell more or less well 
formed (Fairchild 1952; Fig. 2). 


Discussion 

As can be seen from the brief analysis of characters states and their distributions in Daco- 
chile, Tanyderidae, and subfamily Bruchomyiinae of the Psychodidae, none of the states 
Poinar & Brown thought were useful in placing Dacochile in the Tanyderidae are diagnos¬ 
tic, being found in other Nematocera, and specifically in bruchomyiine psychodids. Addi¬ 
tionally, the character states Poinar & Brown used in their diagnosis, putatively differing 
from other members of the Tanyderidae, in fact indicate a placement in the subfamily Bru¬ 
chomyiinae. The short cell cup seems to indicate a relationship with the extant genus Nem¬ 
apalpus, since the genera Bruchomyia and Eutonnoiria have a longer, straighter vein 
CuA 2 . The well-formed cell cup and the point of origin of vein R 2+3 are unlike states 
found in modem Nemapalpus . Thus, while Dacochile is certainly a member of the Bru¬ 
chomyiinae, it cannot be assigned to an extant genus. 

Little modern work has been done on the phylogeny of the Psychodidae. Hennig 
(1972) produced the last treatment, which Ansorge (1994) reiterated. Hennig postulated 
that the Bruchomyiinae + Phlebotominae is the sister group to Trichomyiinae + Psychodi- 
nae. On the other hand, Lewis (1982: 124) stated “ Nemopalpus is probably among the 
most primitive living Diptera, close to the basic stock of the Psychodidae and to the Phle¬ 
botominae in the matter of venation”. Further resolution of the phylogeny of the Psychod¬ 
idae is highly desirable, and the relatively good fossil record may help in this endeavor. 
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